Hepatic xenobiotic metabolizing enzymes in two species of benthic fish showing different prevalences of contaminant-associated liver neoplasms.
English sole (Parophrys vetulus) and starry flounder (Platichthys stellatus) are closely related benthic fish which show substantial differences in prevalences of contaminant-associated hepatic neoplasms and putatively preneoplastic foci of cellular alteration when captured from estuaries containing a variety of organic chemical contaminants, including polycyclic aromatic hydrocarbons (PAH) and chlorinated hydrocarbons. Because PAH are strongly implicated as causative agents in the etiology of these lesions, several of the hepatic enzymes involved in activation and detoxication of PAH were studied in these two species. Hepatic aryl hydrocarbon hydroxylase (AHH), epoxide hydrolase (EH), and glutathione S-transferase (GST) activities were measured in animals sampled from both contaminated and reference areas. English sole, the species showing higher prevalences of contaminant-associated hepatic lesions, had higher (1- to 2-fold) hepatic activities of AHH and lower activities of EH (0.8-fold) and GST (1.8-fold) than those of starry flounder, regardless of site of capture. These results are largely consistent with increased activation and decreased detoxication of PAH by English sole in comparison to starry flounder. Both laboratory and field data suggested that the observed species differences in enzyme activities were constitutive and not related to differential exposure to contaminants. There were also substantial differences between these species with respect to expression of GST isoenzymes, in that starry flounder expressed two highly anionic GST isoenzymes which did not correspond to any GST isoenzymes expressed in English sole liver; a previous study in an elasmobranch fish showed that an anionic GST was most active toward PAH oxides. These differences in enzyme activities and isoenzyme profiles suggest a toxicological basis which may help to explain, at least in part, the differences in prevalences of contaminant-associated liver neoplasms between these two species.